Lek size varies greatly among lekking species. At present there is no explicit theoretical explanation for this diversity. We extend an existing model of optimal lek size that incorporates female mating preferences and male-male contest competition. The model shows that variation in lek size is predicted by the interaction between lek size, overall copulation rate and the proportion of copulations accruing to males of different rank. In species where females prefer to mate on the largest leks and high-ranking males are able to monopolize females irrespective of the size of the lek, the maximum lek size will be large. Conversely, in species where females show weak preference for mating on large leks or increasing lek size quickly results in scramble competition, the maximum lek size will be smaller. Thus, differences between species in lek size may be due largely to differences in the extent to which high-ranking males can monopolize mating opportunities. Leks become unstable and break down when high-ranking males can no longer get their 'expected' copulation success. Therefore, the mechanism that generates male clustering, that is, sexual parasitism of high-ranking males by subordinates, also sets a limit to the largest stable lek size.
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Lekking species differ widely in the range of lek sizes observed. Some, such as the ruff, Philomachus pugnax, have very small leks with a maximum of 10-15 territorial males (van Rhijn 1991; Widemo 1997) while other species, such as the sage grouse, Centrocercus urophasianus, may have huge leks comprising several hundred territorial males (Bradbury et al. 1989) . Several studies have set out to explain the degree of male clustering within lekking species (reviewed in Höglund & Alatalo 1995; Sutherland 1996) . However, no one has yet produced a model that explicitly aims to explain the diversity in lek sizes between species (but see Widemo 1995; Kokko 1997). We suggest that such insights are worth seeking, because the factors determining lek size will play a major role in the dynamics of lek formation. Explaining the degree of male clustering and understanding lek dynamics are crucial for explaining the evolution of lekking (Widemo 1995; Widemo & Owens 1995a; Kokko 1997) .
Recently, we showed in a simple theoretical model that the interactions between lek size and overall copulation rate, and lek size and the proportion of copulations accruing to males of differing rank, may result in a conflict of interest between males with respect to optimal lek size (Widemo & Owens 1995a). The predictions of the model were empirically validated in the ruff, where top males were found to monopolize all matings on smaller leks, but were unable to do so on larger leks (Widemo & Owens 1995a) . This resulted in high-ranking males having intermediate optimal lek sizes, while lower-ranking males had higher optima. We argued that this conflict of interest promotes male clustering, as low-ranking males join high-ranking preferred males in an attempt to increase the lek size at those sites where females are most commonly encountered. Here, we extend our argument and suggest that the proposed mechanism for generating clustering may also determine the largest stable lek size. Furthermore, we contrast the predictions and results from our model with those obtained by Kokko (1997) using a superficially similar model incorporating female preferences and errors in assessment of mate quality.
MODEL
In our optimality model, leks are regarded as patches differing in female encounter rate, where the encounter rate is defined as a function of the current lek size. Within each patch, a simple hierarchy exists between males, and females visit males in order of descending rank. Females are assumed to copulate with males with a certain probability, and continue to visit males in descending order of
